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Abstract 



PROBLEM TO BE SOLVED: To improve a read disturb characteristics in an NAND type nonvolatile memory, wherein a charge 
storage means is discretized in plane within a memory transistor. 

SOLUTION: Memory transistors M1 1 , etc.. comprise charge storage means which are, in a gate insulating film between a 
substrate surface and a gate electrode, discretized in the plane facing a channel formation region. Bypass transistors B11, 
connected in parallel to a memory transistor in each memory cell, common line BPL, etc., for common connection with the 
plurality of gate electrodes, a common line control means 22 which controls a bypass transistor with a voltage applied to the 
common line, are provided. The common line may be shared with a word line. The common line control means 22 applies a 
voltage at reading a data, to the common line, which is higher than the gate application voltage of a selection memory transistor 
and lower than a threshold voltage Vth (W) in its writing state, so that a bypass transistor In a non- selection cell in a selection 
NAND array is conductive. 
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::tU4s Sc^^ttSUBtlc^^jgfK^ 
14s x-^®»«l^4M5!ll;ffac:i:lcit)s hi^^;!/ 

'^y^-ffbx^^'yp hy ^^jvm^fi^Mti i>tz^x^^o 

[0 0 3 5] Ltzt^-^X. C:0Fp1MS:lHljS-rstCt4±I3 
Kif*tatRF®'!7'- hfiPADSES:iS<-rn{4J:<s 015 
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lc^tlfiiigm*»e.l4s -f^y-hEpjDSE^ 1. OV 

\ztn\i^^^:itt'^^t'i>o UA^U 1. OVflSOIS 

Ci:i4f§rs ^Oig^iltTs ifeSMjK-C-NAND^ 
[0 0 3 6] c:ne>OEg®;i&lis *l!^l*tfcJt5M0N 

[0 0 3 7] $fcs C:ne>om(4s 3i«©FGMT-4. 
l*lSUTi^5i;#;ie>n5*Ss F GMT'»4 h >;^;i/^{b 
11*5 8 nmW±i:JfV>fc«){Is ^^!^tB UB$OStR7- Y 
?amEA54. 5 Vi:iSil^@^T•^)y7 h^-f hijsp^Si: 
5&;e)%l>. Lfe*s^Ts ±iBNANDM-lr;Kl:felj-SU 

K{biig©iiji{bASqitg-es mmm^m^^mti^\zim 

20 [0 0 3 8] m 1 HMff^.^ 

Ts T^Jf%tt;<^U) ©-/^';-fe;P7U'f©S*«fig;fe 

^xfiaT-fe?). miHiii^Ts ';-tr;u7'U'f 1 ©s 
*«i:bTNAND?!jAS|S»3iibBBS^nTV^5, EI 

1 T'li2o©N AND??ijAS3fx$nTl^S. ^ 1 ©N AN 
D?!|l4s StRh7>i;;^;^S 1 1, S 1 2s ^^U 
>t^X^Ml 1~M 1 ns iiJ^W^-i ^^7,h'7>i>7.^ 
B 1 1~B 1 nA^f)ffi^$nTV^S« iBJlilCs ^2©N 
AND?iJ{4s MiRhyyi^T^^SZ I , S2 2s ^^'J 

30 h7>i^;^:5'M2 1-'M2 ns Hi.Xf^'^'i /^T^Vv^i^ 
7.^32 l~B2n*>e.«^^i^T^^5, ^1©NAN 
D?lJ|*)(I^5V^Ts h7>i;;^^Ml 1~M1 n 

14s HH'>*s^ia^©t<3; hJSBL lHJgi^^nfeji 
lRh7>i^;^^Sl li:s V-;^*sy_;^jigSL{IJii^ 

^fnfciiiRh7>i;;^^S 1 2i:©P^K:s nli (ii^s 

8*fei4i6{i) mmmmnx\i^^o Irj^Hs ^2© 

NAND?lJf*)^C^5V^Ts U b7>i^;^^M2 1 ~M 

2 nl4s Kl/'r>*s?i^0T>©t^':^ MIIBL2{3}gM^n 

[0 0 3 9] *^M$«©^^';-b;i'7U^ lTI4s § 
NAND?^!j|*)T-s M-fy^;^ U 
>i;;^^i:M^JtcJl^i^$n-Cs ^ntJ;t) "/^U-b 
^U" *J|8^*nTV>5. ^l©NAND?iJrtT's 

h7>$^;^^'S 1 1 , s 1 2fflnn-f y^;^ 

Bl 1~B 1 n*siI?iMi|i$ns h 

^tm^^^'E^) h7>v;^^©v-;^^fcl4KH' >|5i 

±d«$nTl>S. [Bjlttis ^2©NANDJ^iJrtT's 
50 iiiaj8*Rb^>i;;^^S2 1, S2 2ii8{3>'W>'^:^h5> 
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[0 0 4 0] U \-yyi>7.^y[ 11, M2 1 il^W 

h^^i'-j^^B 1 1, B2 u±, ^-Ymih\-k 

2, B2 2li. 7-K«|WL2^Siffi1-S±t3i$^t-j:f) 
MM^il^ >; h7>>';^^'M 1 n, M2nh>'t-1'/'^ 
;^h7>s;;^^B In. B2nli. 9-KifaWLn*3t 

^J' S 1 1 , S 2 1^ >v h*,m;?/t^«as G It J: 
$IJffll^ns miRhyyi/7.^S12, S2 2(±. V-7 
i^Mfl-tifa S G 2 i t) ^tl 5 . 

i:UT«®miJ^!5]S§2*s|g 

Iffltt^KEI-Si^ *«aj0#ii«l»ilK2j±, 

h 7 > i;;^ ^ nT C ^^ V ^ ji^ON A N D -b 

;i/0'7- Ki^^|iJ^-r-5^|g (17- Hia$iJ^#ie) 

[ 0 0 4 2 ] la 2 tt. *^ffi}f$Sgo:i^»#gft^ ^ 'J tiJ 

(±0 2 ©A- A' JSt?&otKlfffl0s m4im2(DB- 
B' f^(3?&-3fc£0r®ia> 05 (a) l±ia2CDC-C' B 

[0 0 4 3] EI2(Z:te^^T^ t ^;^|pI{Z:gV^ h 

Mj-^umm5ti^^'n^\-y>( ymzms-^n. z(dy 

^>5^mi^^SillM5 i:it3!EbT7- KfSWL 1 ~WL 
niJ iUfji^M^fa SGI, S G 2 tWijP. h 7 -f 

;^ h 5 -f rt^cDgp^T&s N A N D ^ ;i/ i: ^ 

tiijti^T- s o ^Mm^w. t'y-YmvfL^tz itmtR 
;^ ^ * t h 5 > i;;^ ^ ASffM^ tiT v ^ 5 o 

mm<D bT y h «aiij;?fg^«| S G 1 ©^fiij (Z l±. If h n 
VBCtWbhx^^io v-:^UmiRiE^US 
G209\^mmmLX. V-;^«ISL*5Eil8$nTV^ 
5, 

[0 0 4 4] 03^Cij^,^T. n^2m\^iinmi^^):2 
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^;x;u (P>irx;i/) , i QliSmmmfStfnto t')/ h 
ifaaiRfi^jaSGliis t:«;; h;^|fil{3|«}ftSft!lONA 

N D tf h WiMiRin^Wi SGI' i: OP^© P >i7 x;u 

hmiimM^fixi^io v-MmMn^msG 

10 2t. tf>;/ h;^fpI{lB!f^-r5{t!l0NAND?ij0V-;^IS 
SS?fg^iiai:©F^®P'j7x;i/4 0^BgC^{Zs nS^,^ 
iiS^as (3 » ^ tifc V ^*i6tl^J^ 6 b As^fiK ^ 

:^usLtms^^tixi^^o ttii. mE'>>-^usL 
it. ±eol^^iasA»^.^^l5£LTt)J:t^. o-Yms. m 
vM±7- H«ii:3iiRM^iaii®ra0P 'J' x;i'4 ©asas 

[0 0 4 5] *^w^ST-tts m^^m^m^¥^mz 

m ASQ NO (Oxide-Nitride-Oxide) MiP^ft-SMON 

i:i±> ^©«Hffi!irta5{i^?$fe{±iE?L*sjfm-r.5f^i' 

W:±.<D>f-Y'm®^(Dmmmzm i;TSts{Rjt©raT- 
*^^sff^l^n*|,^t ^^mmzmmY.-^nfzmM^m^ 

30 ISj i: l±. ON OM©^^bliiA-;u^ ©^ t 'J 7 h 7 

[0 0 4 6] C:©MONO SM©^^ y h5>i^;^^ 
(±> 04{zl£:;*;UT^-rj;d{::s 8513 v • Ku-O 

©P'>x;p4©^tSg|5^ (^i'^MM1iJ®4a) ±(c 

jfM ^ tifc h $eifi)ii 8 1 s y- h i^iiM 8 ± t jfjBK 

•^ixtz^-Ym§. (y-KiaWL) i:<&:tt-5o ^SiiSs 

40 4 a tmmmm(OT-tm-k-^^'^\z p >i7x;u 4 1 jsai- 

' YV^ >^|i6t)^j^ 6 c ©^ ^ ^^;L'ffMfR^ 4 a {ZK 
tsmkmM{iLm.\z, LDOdightly Doped Drain) 

[0 0 4 7] 7-K«|WLtt. -USts pSSfclinS 

©^JJ6tl*5i*iiejg{iaJ|A^tlfc4^ >; f> U rj Xdoped pol 
y-Si) , Xlidoped poly-Si tmmi^'&^i^^)^-^ Yt 

50 [0 0 4 8] *^SUB1{I *i (t 5 y- h JfefiSM 8 tt. T 



17 

js*» h >^mmm i o . mitm 12, v^^y 
mitm 1 4*^e)^llfi!4$nt^^s. h i/^}i^imB: 1 0 

li. miiWb{:J:t)ffM?nfe^fbi/U3> (Si 

O2 ) ^fj'&l'J^ ^®rtg|50m?{5ag*SiSJg h U > 
^m^t<t^TiTt)n-5o MONOS^T-tt> ^ge!]i3 

nXAtt^-r-f 7 7-1" KFN(Hodified Fowler Nordhei 

n) h >^ 'J Lt^T23^-ii.o h y^^MM&m 1 

OcDIHiftts ^fflffl^tfSbTa, 0nmi)»e.3. 6n 

|i!><ffM$nTV>5o aryMl 211. t^J^tfS. Onm 
0^{be^'j3> (Six Ny ) m*^?)^8fiK^nTV>S. 

4?)fig)iM^©gfbli^itS?fbUTffM^n?.. h^y^ib 

mi&X'i)3. Onm. JfSt<{±3. 5 nmW±As 
[0 0 4 9] CCio'&fllfieo/^ U h7>->';^^*7 
l±s 05 (a) HTNtctaic, P'i7ai;i/4om®tSe, 

4 b i*i®$6lt*f)|!4 1 3 J: f) ±®gl3^ (WT. h U >f- 
±ffl5i:v>3) iz. W?^->*5'7-K^aWL2i:|5]- 
'feh'V^^bMl 4ASEaU Cin<&;n'bT^iSM'> 
5=■±^^|5C7-Ki^WL20-g|5*sg^?)ja,$nTV^5. Z 

B 2 2 i: bT$lt6-r?.M0 S(Hetal-Oxide-Silicon) fit 

5^ U n h v >$;;^^ B 2 2 t 

S^M-fv'^^ h7>J^;^^B 2 2(i/t'; 
:^ M 2 2 {:: a£?iJg?M$ tlT V^ S o 
[0 05 01 W±M'^T t tzB 1 ^iiff^Ji S T-Ji^ 

©I5*>{3;W h 7 >i^;^^i7 ^f^JjD bfc t.©T-$.5. 

/J^©•?^■tf'r>;^-;^^&Fi:■r5i:^ ^iSNANDS-t;i/ 
[0 0 5 1] ogle, c:©J;d'Etfllfifi©^^'-»-t;u©S( 
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[0 0 5 2] Sf. fflttfcSlfi {mitn^i^^)oy 
'i;x-;N) 3(3^tP-i'x;i/4©ffM^f7i.\ ^^Uh 

7>s^;^^©y- h u§ufiimEiiisffl©i';2r>aA^ 

[0 0 5 31 P'i?x;U4±{;. ^j^T'^iKOfcJgiTaSil? 

^nftiffb?* (RTo^) X'm0iy^):2>mmtL 

V^^JUftfljlll 0 (lli|lIJ';2. 8nm) MM 
10 t5. Sfcv 7>^^T#H^4'T- h>^>;i^i^fiMl 0 

tMti§jiii^^fbiQ,a (RTN^gia) 0>jxii*p?£je 
1 0 0 o'c. m.^mia^tD^i'^xn^o o^t, me 

li, s^i'DDi/^y (DCS) tyy'E-T^m^Ltz 
mxi}7^^m^\ S«JaK6 5 O'CT-fr^. c:©5lftK^b 

!i±©g{b$^U3>MMT'tt> (g'iitjs&bt:. 

lU*±*s !)1!^«®©|S^ ©Ji;*:?&ffp±1-^ fctoTJft®© 
ml5!ia (■^xyNHti^aa) Sy^^^ci^{^<£^M{bt5i:J; 
20 l<^o .l©^-^, •t7XAgii!ia$:gjifbbTl>^i:v>i:M^b 

'j n >iiM©s®^ 7yta i^-tm < mmtajmm^t^ 
fe±T\ '^T- h y y^im^Bi$.t^tzit)(Dmmt:Lm 

^^n^o ^<blz, M'>^©Ji>^f-></v^^i:3is 
[0 0 5 4] Z(D:r.^i)^y^-y7.^ tf3:^^-&\f:'if h^j 

30 P^T-SfcB-rsgfbH 1 2 t5J:i>'^©Tm© h >^;i/!^ii 
Ml 0;&gi5^e«]tx.>/f->i^U c:ne.*t:«j' b?^ipi© 

LfcP>i7x;i/4$i/';=i>©x>yf^>^||f't:T-xyf^> 
m^©iSii^©M^>f^4 bSffMtS. 

[0 0 5 5] z.(D^mx\ ^to:&iPiA>6>©-<3r>aA§ 

^T^. ::©^;l->aAli> M/>^±g|5©«iJffl{i^{iib 

[0 0 5 61 x.;/^>:7T;^^Ji<£|^5febfc^, Ctlt 

1 t) ^tJB Ufeg^blM 1 2 ©±a^^tf±T©^iti®$f?ft 

mumz x^mitLx. 'hy ymitm 1 4 (^{biii 1 2 

±T-3. 5nm) ^B^t^o Z(Df^mitlt. 

2 0#BS^cf'f*pSjS9 5 O-CT-ffd. z:tit3J:t)\ h 
7 yri/^^U (Sfbi^U 3 >©fE3|^A»e>©x4^;i/:^f- 
M) *s 2 . 0 e VJ.ilT©llJg©ail>^1' VTVyy rt^ 
$<)l~2xl 0l3/cm2 ©SgJgT'ffM^nS. 
gfbJ!^ 1 2 *s 1 nrntz^^t Ullft^fb«> 'J =J >M ( h 

50 <blBJ14)Asl. 6nmffM*nx c:©l!ll^T'TJfe©S 
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[0 0 5 7] ±m^zr>- ]^ntrji^mmm^m^u ^ 

>y h 3 ^ h B C(DffMS:fTt.\ liF^$6!i:Ji 1 6 ±{z 

\-yT.m-^m.x. ii^^jf^^^^ u^^br^-^s. 

[0 0 5 8] ?^jj:fb\ ±l3i!^iii;^^£{i/^'J-b;^Ho^,^T 

y^^fzifi. m^V^yV7.^SGl 1~SG2 2^ZOV^ 

[0 0 5 9] W±iE'^T ^fc^ 1 ^m^t^s^ji^ 

[0 0 6 0] U-fe;i/OM«^)itBbf&fttoV^ 30 

CO^g^. 05 (b) {z^tfo 
[0 0 6 1] S(iMLfcfilfi£0^»^f4^^';{Z*V>Ts 

ifawL2{^m^®SEv fiwj^ai. 5 v&giAnfSe z 

[0 0 6 2] C:®ttST\ StRfT®'^- KiaWL 1 \zm 
i^;^^OLtUfiSSEJ;Dfav>SEtiS^^tlS, 50 
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[oo63]c:ntj:t). mmkHTinmim^-^ 

1 2 0V-;:^i: Klz-f >P^{;. IJJJSSi^aiL K U-i' >S 
E (2. 5V) i:(D]fl]t®mEASEPJn^tlSo BulBbfc 
i-5t, ytu hy>i^7.^Ml zoi^-YlztmiR'ij 

^Ml 2{Zr-^AS»#Ji^nTV^2)*^g^>{C)!t>bT^ 

So 

[0 0 6 4] jetR-fe^l/Cx-^Asma "1" T'Stii 

^tc. ftfFi3bfeJ:-5li^afAl±Sby-hmEtt 
h7>J;';^^B 1 2^t>^-^mi^M<tji\,^ 

[0 0 6 5] 3tl{3^b> mtR-ir}l^(D7'-^tm^lt 

"0" xmi:^m(Dm-^. ^(Db^\,\mmEtimp^ii!,L 

y-^•mEJ:^3Ev^OT^ U h^^i^^^^M 1 2*5 
2r>-r5. Sfc, SiRNAND?U0^^3ll/?-b;H*)t*JV^ 
T> '>^j:<ii*)/'W^^;^ ^7>■>•;^^l±:t>bTV^5(D 

T\ 5sj/?tr>;^ MaBLiA»e>v-;^«is L{3^i«^imbm 
[0 0 6 6] 06(4. c:osiR-fe;u*J?^4ttSB®^*ai 

bm«t^E§O-^S^1-0T-fc5. M«^)tiBbm«f£tt, 

jiiR-fe;usf*)T"tt'i;>-r^^ U h5>i;;^^Mi 2^^b 

xmn^tK #3itj?-tr;i/C, C |*|T-i4. :itiibt^±X 

m^ji^^moWi-^s meizmtiioiz. ^u^^t.y'^ 

y'y7.^B 11 . B 1 nifc^bTJins. 

[0 0 6 7] ogt. M-f h7>i^;^^5/rbTff 

[0 0 6 8] MONOSS^Ji^ti^^ ¥® 

fit) tz «f ti^f b ^ nfc ¥ u T h 7 rt- t'imo 
^^bs?&t^iitt-5ii^x ^-Yfmms (ONOM) t 

>^*fi%«^6 cF^rogiiODmEA^js^fcts zn^mm 
n?>o y-h*s*iii8tcA»*^ss#i±. y-b«ffitv 

[0 0 6 9] fie3fea:> $miRu~Y'mzmmnrz^m 
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(3vw±^ mm3. 5v) fiWM^nx^^tzo zo 

v^ml^5!)SA>*>^)^ -fcmE;^ hu;^tctt) 'J-Hx-f ;^ 
::nA5NAND-b;i/®^ti4±;«:t^j:EgM 

[0 0 7 0] ::nt^u *ll^lBf^St^5^^■CB^^IBUfe 

tiizf^ \:.rmiR 9 - HifSC EP/JOt s IE < iftsE t- 

>i;;^^Ml lO'y-^^6lgl!M8{3EPJ!IP$i^S«E#^ 
ti£*CD3VW±A»6) 1. 5Vt^mTiZiS:,m^tlX\>^ 

[0 0 7 1] I^SS^-b^i/BH-oVxTlix cnA^^^StR-lr 
ftffls fiP*.y-hEPAD«E*5tite*©iji^WTl3®«$ 

ttx ^03itR^ ^ y h 7 Vi'*;^ 2 2 ^- h tlfflAP^ 
nfe^^ajuy-hmEisO. 5Vi;/h#<. 

[0 0 7 2] W±iai^feX'f;^^-:/^14A57^-^Sgl 

1 0 o:^[ii'^©';-Kx'f ;^^-:^^<4{3oi^Ti¥ 

[0 0 7 3] ^t'; \'7y'y7.^<0=r-^mWi'^-^^ 
lifbfeo 07l;s y-hSA^O. 1 7/zmO^^'J h7 
yV7.^\Lii\-^X. ^©x-^S^X.^ 1 0 O^liST' 
f7ofc:®-&©y- h b§OfiI«EVth0Sg|[5]|Stt#ft 
■^TTst, miti^h. =r-^W^^.-k 1 0 O^lsl^Tofe^ 

'^^-^btv^^i«Evthtt3^*t)r■^b•^^■•r^ vthi^ 

'f>K>i7ti®fST*s:&V^3i:*s^*>^feo ^ntt> MO 

tlx A»oj:^;i/^-U'^;i/AsS?v\0'rN «^^ASfeltt< 

[0 0 7 4] c:®x-^s«i^^©, I^Jlt;?-ir;uB:fej: 
UfCou-Kx-f ;^^-r^^4to^^Tlti^bfc. 
i:§©^^'; h7yj^;^;5'©'y-hfti±o. is/tmts 
{•^ififei.. ste7=-^^ifiillm^f bT. m^jhP^^m 
ti^vm^WBr-o 1 o^'#oy- h b§v^ffimEvth 

(W).Vth(E) *jRtf>. Po#©MA»e>Vth«i'^y H^*i^fe 

0^^©llfflfl5jT-a*bUVth':7'f ^K'J'liO. 5VJii 
±S:?1S bT V> 5 d i: fe. 
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[0 0 7 5] o^H, |5]-©|fef«|:T\ U-Kx'f;^^- 

0. 5V. ^i^^aibHl/'fymElil. 5V~2. 5V 
zcom^^i). ±mtmmti::^mizi:^xiO^ 
^©Vth'J'-f >K«J'*@Aso. 5 VJ.:i±fe5c:i:^fi6^t 

[ 0 0 7 6 ] w± J; ?3 . iBtR;( t 'J •i!;uor-i5' ^-re^ 

^•kt>t^fU77.nE.-^^1iatZ>Zt\Z):^, 0. 
2 jnm^yim.^'m^-Y^^m,X(Dim^R^}VB, CCD 

7=-^»^x.l 0 0:^0^ 
\z-!io\^X^-:Kmz^^-^ntzo ^©JSHs WiKDO. l 
8 m 1ft © M 0 N 0 S S © N A N D -b ;i/ O ©{'^ t * V ^ 
Tx -e©^i?Amb«fS*J:t;ffijKgi4iiS|qI±fSiii:$Si 

[0 0 7 7] g^tx V-J^jDJllN'FU'f >©|g^ifE 
20 \Zfm\i.ti:\^t'-^m^tz(DX. ^©IS^^WTtM'^ 
5. 

[0 0 7 8] WEHIIU y-hm<&OV-^EI^i: 
bx V-;^*5J:Uf HUl' >©EPiDSE$:'±lfTVxofcil 

^om^Wi-mK^^-km^fzo 01 o a. c©m«ii£-m 
E^ttt©iiiS^*e^7 7{bbfct)©-r-*So 01 oA^?). 

S^©l^{^mE{±i^9. 5VT-> »tjii^(t^*Slx f§*^K 

m\z^^Lfji\<^z}iifM'^o b*^u v-;^*5ctI^'H 
^ >©EpjnmE*s 3 v~ 5 vftiffi©-^- rrv ^J^'-t? 

30 ^T-S:fe5Ci:A5^5&>5o 

[0 0 7 9] s#ji»^*'^^^tjoij-5m^St-mE 

it^tt©'!;^-bmE«#ttst^i*bfc<, z(Dm^. n^n 

^{cjb'it ^3i:-^±A5 !3 sEiiy- b mE^ife#^4&T^ b 

m^i/^;i'A5'h^v>feJ6. :z:ix\tfm\zUi^i3.\^}i% 
x.f>ns. sfes i^ij9. 5 v©i^{^«E*)y-KT^-Y;^ 

^ - H * It S ^^SJR?iJ>' U 7 ;^ «E J; t) ;^ 
bfc. 

[0 0 8 0] -P^l;. :^mmm(DJ^-(J^7,V^>i^7, 

^ommizmt^mmiz-oi^^x. mmt?>o ei9j±> 
z.(om^wz%^^=^^)^)V7v^ ©a^^fS^&TN-r EI 

T'$)So Sfcs laiOtt, 05 (a) ICj^f&l" 59- H 
:;Jlq|©»f®iaTfe-5o ^■©{t!i©KffH0*JJ:i>'^SEI(::S; 

50 [ 0 0 8 1 ] 0 9 135^1- J; a I3s *^ffJ*?!lT-{±> ^ ^ 'J 
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-KJIWLltt^^iJ \v^y*^7.m\ li:M2 1 

-Y\zWK.-^n. )^^)^7.\-=7yV7.^'Q 1 1 i:B 2 1 
CD^^- b (i. ^>-'f n7.vm^-2> P L 1 1 i f) ^tiitzgM 

^^^^ -'U-'^;^ h7>i^;^^B 1 nhB 2 n(Dy- Ki 
/ W ; t;^ liJmSB P L n J: t) itii t l^i^^ nt I. > -5 . 
to 0 8 2] *0>lt*JltS^tilWJiWllBS2 2J±. 

/t;^©iwaB p s 1 ~B p Lnizmm.$ti. zixtitm 

9- KfaWL 1 ~WL n^M-rS 9- K WJ^d 
ES2 4$iS(fri>5. C:©7-KmiJjSItHieS2 4(i, * 

ffiiJfflliSiBPS l~BPLni:y-KiSlWL l~WLn^ 

[0 0 8 3] ci®J:d{i.5<^'; h^>i?;^^i:M'r^t;^ 
^■rJ:■5t^ n-fy^;^ lx7>y;^^B 1 2, B2 2©a 

tZ'mifih^c mio(Dmxit. ^-hfm^^scom 
t:mtbjiJytmmm 2 9 1 j; tjafeji^^y- hmii2 e 

[0 0 8 4];&*,\ h7>i;;:i^B 1 

2, B2 2(D^-hmmm2 8t;<'eV ]^^>i>X^M 
12, M2 2©h>;;7^{bJll 4i:{±giJ(:aSttTV>|) 

c:n{±«B0'j®#^T-(±f^<. 0 5 (a) tmm- 
[0 0 8 5] *^m^T'i±x 75 ^ 'J h 7 >i;;^ use 

EE 0-^:^mE: 3VW±) ^EPAnbT. ^T©^^5i^^ 

1.5V) #isi/?7- m^^comEmuiz ^ 5 
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btV^ffiSffVth(E) A'BtP^ili: 

n> cn{:SSbfc';-KT'f;^^-ri^tt^::*;(itK 

«tSCi:A«T&fco St. i^HiibT. MONOSS 
© N A N D -t ; 1/ o ;^ ^ - y -7 - > ^ < 5 d 

^^ximmt^ti:\,^z tw^btzo 

[0 0 8 6] J^^J^7.Y7yi>:i^tYU>^m^^m 
10 ^J®©<H!l®t:BfiKt5ii:*»e>s -^Cf^iSlofctoC-b;!/ 

.fflffiA5ig;<j-f 5^^^S;^<^ C©fc*!)7^-tf'l' >J\^-}IF 

CWb5. 5F2 ©ja^-b;i/^&||3iT-^fec 

[0 0 8 7] c:©J:'55EtU-K7^'f j:^^-:^-^-^;^?) 
ffi:*:{::i'pT. U-t;b©h5>i?;^^ifc$^-i;b 
*:tie*©NAND-b;ui:|5)1i75i-lr;U®aT\ MONOS 
S®NAND-fe;i/S;^]11-i,CtA5DJtlt'S;-:3fe. Jfe 
4bN *IISEff$^©MONOSS©NAND-lr;UT'H:. h 

^;Wi/ii©$&^bAswj^ns mtiim^ji^/m^<D 
[0 0 8 8] ^2mmm 

:lf-'mMmx\t. M0N0SS^if^14^tiJ^§©^ 

[0 0 8 9] 01 Hi. C:©MONOSM^^ U h7> 
5^;^^©^^fll3i*^N-rWf®0T-fe5. *IIJEff$^©M 

30 {±. *iisiff^?j© h ife^M 3 0 UK mm 1 2 

^TSffbSfbli3 2 (SiOxNy, 0<x<l . 0< 

y<i) -^mt^:itxhi>o.^o{mm^. fiP*.p 

HiiWiJm. 4 a^ h l/^)Vtmm 1 0 X h :^fbli 1 4 

1 Ott^ Satc^^b^fb^i Oa (04) ^£Wb^J:v^ 
*Ss ^i^^i^l^B)g{z^JV^Tfe#BSqIt6T•fe^)^ * 

40 [0 0 9 0] ^fbgfbM 3 2 ii. ^Jx.lS 5 . 0 nm©)i 
J5<£W-rSo Sfc. *«?y{3iD{t-5h>^^;i/$fe^)li 0 
ii. M^b^^b]iS:^b^5;v^Ci:i:©||{^T^ ^l^MM 
mX^'^-^m<. {£fflffli^H*&bT2. 0nmA»^,3. 
0nm*T'O3eilrtTIIJUfi&ai:SJRT&S. iCIt* 
tt. 2. 5nmfljg©MJ?i:bfeo c:©ci:{i. ^IH 

isffj^T- h y^^jmmn^iz s i 02 iisfflv>ti^^^(^ 

[0 0 9 1] c©J:o'5;l8fiK©^t 'J h^^i^j^^^cs^ 

iST' lis h > mmm 1 0 ©figm^, 011 ^ «j«E c v 

50 Dm'mitUim3 2imjmi!i^5. Onmii&SJ: 



i;^DDi'7> (DCS) , 7>^-7*5J:UfN2 
Ot:m^LtzmMj^t:m\ S«Sje6 5 0'CffT 

*^M$^T-{±. nmm^^9iMmt^mtmihm3 lo 

iOx Ny|giiitT4)J;V>. 

[0 0 9 2] ^ ^ 'J -b^l/T U 0S*fllfiK&n^-r¥®EI 
(1112) ^ BfHia (E13, 0 5*5<fct/^iai 0) !is ±IB 

ffl^n-5o 0 l*<tt/0 9{c^st[Hlg&filJi£tt, * 

[0 0 9 3] COf^Mbfe^^ 'J h^>i^;^^0x-^ 20 
l2|7cD«^i:|iiaiibTt^S*bfe. Z(Dm 
y'-^mt^^^ 1 0 0:^lHlfT^fc^T"t)+^35£Vth 

jR-fe ;!/ A ~ c si;f3iJR-b ;i/ s ® u - H X ^ ;^ ^ - r^f 14 

T-Ol O^^C-y-hb^l^fiimEVtWE) 3!)J, Sgi!;^^ 

b-y-hmffi (0. 5v) ^m^fji^'^zt^mvix'^ 

[0 0 9 4] i^E^30V^T^»^ 30 

[0 0 9 51 *^ff^SIC*V^T*., 1 HlffiJfJSI 

^ ^mftz IZ i, t't^t h -fv S:t«f3l5©N A N 

DSJi:|5]^i:U S^iin;^ h*,ai*i.;eitJPx.fe, 

[0 0 9 6] ^ 3 HffjEff^Sa 
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T> COe«J^KSi*»e)^j:?)*4fl*5:^>'^-^ (nm) 

t-^(Di-j'^f^tK "^mmzMm\.^t\-fzn:^%^ 

- ^ T- ^ c h ilT -5 o 
[0 0 9 7] Ell 2{i. Z®:hyii*B^S/^'J 

*^M^.l©y- F$fe^tM4 0 AS. MftM 1 2 h 7" 
Sf{bM 1 4 n-f^ixT. h 1 0±©«<f 

^ISilbTCS 11^8^4 2 ii. ^©±®^{bJiM4 4 
iiAsy-hma (9-mWL) ^:®ra^3ffM^nTV^ 

SClilT-J&So -tCffeCffifiSis EP*)P't7x;i/4. V-P^ 
• h'lx^ >^$i6tl?H^6 c. 5^V^^MJfi£^^4 a. h 
>^^;Hg^tMl 0. y-hSfii^*fe5 7-Ki^WL 
tt> ^l^ffJ^i:l5MiT-$)5. Ji^bN *fi?«t*J(t5h 

>*;u«fi(tlli ott. S®{;g{b®{b)l 1 0 a (04) 

[0 0 9 8] i-J<^Wn^ 2li> «?'R«i/'j3>A»e)'& 
t). ^©•y-'fX (its) WJ^{i4. Onmfl^ST-fe 

5 h>^;i/*ei!ti!ii oi±. nMmm.^m. ^^o-j^^ 

4 2) *sSfiK{a!lt3j£i>^i:i:ogH^-ps ^mMJf^,^J: 
t)-^^j?<> fi!fflfflj^Hi5b-C2. 6nmA»64. On 

3. 2ninSjg©JIM)Pi:bfeo 
[0 0 9 9] C:©ctd?5J«fi£®^^ h7>S^;^<5'©S 

jgT-tt. h >^^;i'$6i?t)i 1 0 omm. m7L\m&. c v 
DiST- h y^^)\'mm. i o ©±t. mm> s i i^a^ 

4 2Sff$fiEfS. ^{b)i44?&s 0iJx.«7nm{5 
ifi«ECVDHJ:!3figliiU S i:^^i^gB^a4 2S:Jltt)ji 
tfo ::©j«ECVDT-tt. ll3i!4;tf;^A5DCSi:N2 0© 

5 i >' «SS 4 2 *ll«>ii^:eSKbl!M 4 4 As^m 
^ns. ¥tl<bA5^+^^^J©-&tt. fffe^::¥m7*D^z 
;^ (i^iJ^liCMPI?) <&^Tai:J:l^, ^©^(±. >f-\ 

•J \-^y'y7.^-k%^-^'^Tbo 
[0 10 0] c:©J:-5lc}KfiR^fnfcS i:J-y^S4 2 
l±, ^ffi;^|D)tfim^nfc^tU7h7y7-i:bT^il 
hI-TS. -e© h7'y7'l/^>/i/{i. ilia©if{bi^U3>i: 
©yN-> H^aigcftT-it^RjBgT-. ^©Jl^flfC-liifi^S . 
1 eViglti:$tiS.^©;*:#$ofla^©S i^^ifiSa 
4 2li> M©aA«^*{SJt7?§5. 
[0 10 1] 'J-fe;i/7U-i'©a*filfiK<&^x1-¥®El 
(EI2) . W^m (1213, |2|5i5J:t>'EI 1 0) l±. ±13 

ffl^ns. lai *>'<): u^ia 9 csxTTiHiFSflififett, * 
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[0 10 2] z.(o^ofmmi-j^w^m-n%>(^:^'^ 

iU-j/3>t:J:D^ leV© 

[0 10 3] »:i%T\ *>0-O0Sg5S:4^ST-i&5»^ 

AliEAS5 VOfST'Dy^ASET- 1 ms e cJ.:iTT-$. 

[0 10 4] C:0#8Sbfe^^y h7>i?^iJ'CD5^-> 

1 0 0:^|fl]ff^femT-t)+^'5:Vth 

lRHr;i/ A - C S © 'J - K x :^ - yi|$f± 

K:-ov>Ttftg«tUfe. c©tftWtts ^l|ISf5JI^I8i:IHl*lllc 

T-®1 O^^C-Z-ht^V^fiSEVthCE) ^i^^Hi 
Uy-hmE (0. 5V) SjSx.'&UCiaSrfiisST'^ 

[0 10 5] ItEt-OV^T^v ^l|ISEffJ,^fc|BHi{itft 
fiP*.«i<EmE#ttl4*>;' h:r7tl^^y- KmE{3!<#t4 

[0106] *^M^l{3i5l^T %<D% 1 I^JIJf^^ 

^obtofitmE^fij^si-sd^t i t)v 

[0 10 7] ^4g|»$^ 
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[0 1 0 8] 01 3{±. C®S0Ii|6f|^SI«ii©M0 

h 5 0 *IIJI}f^S® S 0 I Mft ^^^il© M 0 N 0 S S 

b 7 > i;;^ ^ *s s 0 1 stst n-r 5 c i: T- 

c ^ h y%}\^^mw 1 0 ^ m.{m. 12, h y^ibii 1 

lOli, SiSliM^b^fbS 1 0 a (114) ^fttJii^ 
^:nli^lll^Ef^^st*5^^T^)#llSRIHgT•fe?), * 

l^Mff^-^©^$^?ST•tt:fev^. 

[0 10 9] so IStSi:UTf4^ 

mSfYb/iSffMbfcS IMOX (Separation by Impl 
anted Oxygen) Sfij-?>s -:^r©i''j3>Sffia®t:K{b 

l^?)n5. C0J:o55;:^ffi{3ioTffM^n01 3{Z5^ 
20 b fc S 0 I SfiKtts 5 0 . 9fWmm 5 2 *5 J; 

Wi/ U n >1 5 4 tts 5^ U n >S 5 4 

^'t^^-MM^JiS 4 a. V-^ • Hl/'C >^l6i|!/^« 
6 c*Sa9;(te.^^TV^5o 

[0 110] ^©id^di'fg^©^^ U h7>f:^;^^©S^ 

jiT-{4> SOI s«ffMw^i~©xsttB${c^ 1 •mm>% 

T-iE'^s SfeSOI^©}i^figt.3i«©;??*fcJ;5© 

[0 111] ';-b;i/Ti/'r©s*^gjE!£?&5^-r¥®Ei 

(02) . ifSHI (0 3, 0 5:te<ttJ^01 0) {4. ±bB 

[0 1 1 2] c:©f^sibfc^^ >; . 

40 :/Ory^-}gT-?^AT-5 0ms^}iJ£bfc. 

[0 113] ^tz. ^^U h7>i?;i^©7^-^J'««6!f^ 

rnKDm-^tmrnizLxmLTzo zomm. =r 
1 0 o;^[5]fTofc'#T-*)+^;&vth>i7'f > 

;>A~c>sv3lj;?-b;i/S© y - Kr -f ;;^^-7'4ttt{c-:> 
i^Ttftlitbfc. c:®t^^S^l±^ ^ ill«Eff^®i:PiatfT 

Wmi.^^. fiP-^f5jti©|^^tR-b;i/T'*)?^*«^T- 

© 1 o^-'#oy- h b§ofa:mEvth(E) a^ 

y-bSE (0. 5V) Sm:&V^Ci:&filsgT-gfc, • 

50 [0 114] ifE^:o^^T^,> %\%wm>Lnmz^ 
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[0 115] *ll^KfJ^^3*l^•ct.^ ^to^ i HMJB/i 

;^^S»itfe{34»*>**e>1's •fe;uiS«;&tiit*©NAN 

DMiilB]^i:tv i^jg=i;^h*>tH*5^ltmfeo 

tZo 

[0 116] W±0mi~^4^«S§ttMON 

a-T"^ >'!f^-hm<D{mBm^^o MON 
0 s mPMr-mnwrn^m tLx^^^)7hyyy^^ 

t^^'eV h'p>i^7.^lzlt, MN OS (Metal-Nitride 
-Oxide-Semiconductor) S*s^Stl5. ^-S^^M^ii 
^^4^^'J{I^^bTt)^ *^H^*«)iffloIt6T-$>S. SO 
ISffiSfflV^Sdfctt, MONOS^tiL^t^nJtlJ&tC: 

® jgffl AS qlfg^ d ttg a * T- 4> 55^ I >o 
[0 117] 

[0118] :$:^B^(D^}S^tt4^-a^f*H3tt^Stts ±13 
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[l^iB0iSI#^^m] 

[Ell] am. ^fc^B^o^i~^4^M)f^i{3ftji5& 
[El 2 ] n 2 1±. *%B^cD^ 1 4 mk^mzp^mtt. 

[03] I2l3li> *%0<S©Bl|^ff$ISt^?), 1212© 

A- A' if^tf&ofe»f®0T-fe5o 
[04] |214tt. *^B^O^l|IMff$^t<^5M0N0 

10 B' if«{c?e^fe{rra0T-^s. 

.[05] 135 (a) l±. *^?§OBl|IJ(gJf^ii{::^t3. 
02©C-C' iiH^&•^feE@fii0•C•feS. Sfc. 05 

[06] 06tt. NAND?iJ|^T-^<^mumgS (-t;US 

[0 7] 07li> *^BJ®lllUiaf$.m*i^Tx -y- 
hg*so. 1 7 Am©^^ i; ^^>i^:^^{Zi5V^T^ 
Ox-^»^^$:l 0 0;^15]$T'fT-pfe*l^©y-hb 

20 $v^^BSE©sglligit«<#^t*^=^•r</7 7T•^)5. 
[08] 08tt. i^fmo>m\ms3im\z^\^x. f- 

^ mE 0 V ©«^©m?l - mE?f ft t o l > T S § jii^ 

ttSgsy^?i5feti^3i©ii#©«^{;^VNT^^st-0T-$.^. 
[0 9 ] 0 9 ii> *^B^o^ 1 mmBMommim 

^3^ ^if^ii^^ USS®gaJ«lfi£*^^1-0T'fe:5. 

[01 0] 01 0I±. 09©^ffJ09t:*V^Ts 02©C 
-C ?a{:f&ofeBi®0T-*5o 
[01 1] 01 *^B^©^2^SSJfJ.^H^2.MO 

30 feS. 

[012] 01 2tt. if.mm^zm^-^m\z%^tj 

So 

[0 1 3 ] 0 1 3 tt. *^BJ©^ 4 ^MJ^t^i^S S 0 

[01 4] 01 4li. *^BJtlJ©t^|«t©l^f3*tt5NA 
ND-t;P0/UT;^^f*S^N-r0Tfe5. 

[01 5] 01 5tt, *^BJH^J©t^t^{r^}^^^:B^^*»i: 

yt/7.^\z-o\'^x. x-^ffgi^fei 0 o;^iiff-3fe^© 
u - K 7^ -f ;^ ^ - ^Ittt ^fe ^xl-0T- ^ 5 c 

[01 6] 01 6I±. t£*©NANDS^^ >J-l:;i'7l/ 
^' ©S*«^!E$:S"xTlslK0T-$) ■5, 

1. 2 0-^}f%ft^^'j. 2., 2 2-^tjaif^$iJfp[plg§ 
(ftiimiJ^^S) > Z-mk. 4-P>i7 3i;K 4 a, 
5 4 a-^-t^^MM^^, 6 a - K >T^m<^m 

50 ^MtltBSS, 8, 3 0, 4 0-y-h«6iiiJBt> 10-h 
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